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General Considerations 


THERE is probably no subject in the whole of ophthalmology which 
teems with greater difficulties or has given rise to wider diversity 
of opinion than the subject of trachoma. 

Sociological, clinical and aetiological problems alike cry aloud 
for immediate solution. Opinions and theories without number 
have been forthcoming but the original problems not only remain 
but also have become more complicated than ever. Indeed, the 
difficulties have increased so enormously and the confusion has 
become so great that at last we are now having to return to the 
beginning to ask ourselves ‘‘ What is trachoma ?”’ 

To-day, when we compare the definitions of trachoma as given 
by authorities on the subject, we find that no two agree on all 
points. This, however, should not confound seekers after truth 
nor mystify them because experts are not entirely in accord. It 
must be remembered and admitted that the essential features of 
trachoma may become modified to a greater or lesser extent accord- 
ing to the type of patient, his constitution, his social condition, 
his nationality, the locality in which he lives, the presence of 
mixed infection, the preponderance of one or more essential 
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features of the disease, the duration and treatment of the disease 
and other individual factors. 

Trachoma in its various stages may present very varied clinical 
appearances but if we take the whole picture and progress of the 
disease into account and have regard to the factors which may 
modify the disease, there will, I believe, be far less confusion in 
our conception of what constitutes trachoma. 

We find then as we survey modern views that even with regard 
to the clinical appearances of the disease there is very wide 
diversity of opinion. Some for instance would regard follicular 
conjunctivitis and trachoma as essentially the same disease the 
latter being an advanced stage of the former, while others consider 
inclusion blennorrhoea of adults as identical with trachoma. 

If such be the case the problem of aetiology becomes a most 
complex one as it must certainly be very difficult to explain such 
varied appearances on the basis of the same inciting agent. 

For the moment, however, we are not so much concerned with 
what constitutes trachoma as with the latest developments in regard 
to the aetiology of this disease. 


Aetiology 


Since the times of Koch! many attempts have been made to 
attach an aetiological importance to one micro-organism or another 


but of more recent years certain schools have sought to establish 
their firm conviction that trachoma is a non-specific disease. In 
1926, Royer? suggested that trachoma might be a deficiency disease 
and quite a number have been inclined to think that fundamentally 
there is a vitamin deficiency. It is true that trachoma shows a 
selective affinity for the poor and underfed but it must not be 
forgotten that the conditions under which such people live are 
much more likely to be the cause of the prevalence of the disease 
than the food which they eat. In a recent ophthalmic survey of a 
typical country village the only patient over one year of age in 
whom we could find no trachoma was a marasmic child. Up to 
the present there has been no experimental or clinical evidence to 
confirm the above opinion. 

Of more importance, however, is the conception that trachoma is 
a local manifestation of a constitutional derangement. Foremost 
in this school is Angelucci® who insists on the relationship of 
‘** adenoidism ’’ to trachoma. His view is that trachoma is not a 
distinct entity per se but an advanced stage of follicular conjunc- 
tivitis in which the cornea becomes involved. He says that 
trachoma finds in adenoid patients the best circumstances for the 
development of the severest cases but does not deny the fact that 
there may be an infectious element in the disease. One must 
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admit that there is much to be said for many of Angelucci’s 
contentions, but to insist on an essential relationship between 
‘“* adenoidism ’’ and trachoma seems to be unjustified so far as 
trachoma in Egypt is concerned. 

In the past, doubt has often arisen as to the infectivity of 
trachoma and even to-day there are strong supporters of opposite 
opinions. The balance, must, however, weigh in favour of 
trachoma being a transmissible disease. The occurrence of 
epidemics, its spread in institutions, ‘and accidental and experi- 
mental infections would all tend to confirm this opinion. During 
the Great War hundreds of soldiers in the Russian and Austro- 
Hungarian Forces succeeded in infecting themselves with 
trachoma in order to avoid active military service, while the 
numerous investigators, notably Sattler, Greeff, Frosch and 
Clausen®, Piringer, Addario®, Taboriski’ and others, have reported 
convincing records of the transmission of the disease from man to 
man. In regard to this contention, however, it remains a very 
difficult problem to explain the not uncommon condition of uni- 
ocular trachoma. 

There seems little doubt then that trachoma is a communicable 
disease, but the question remains as to whether it is due to a single 
specific infection or not. Williams® (1912—1913) and others 
believe that it is a chronic inflammatory condition produced by 
ordinary pathogenic bacteria and the authors of the chapter on 
trachoma in the System of Bacteriology published by the General 
Medical Research Council of Great Britain suggest that ‘‘ it 
would seem that trachoma does not supervene on a normal 
conjunctiva but that some form of inflammatory reaction is 
necessary before the condition appears.’’ It ought to be possible 
to clear up the latter uncertainty from clinical experience but this 
is actually difficult as there exists in all cases of trachoma a stage 
during which it is impossible to state the diagnosis definitely 
because of the appearances being simply those of any ordinary 
simple chronic conjunctivitis. There exists, therefore, in true 
trachoma what one might call a ‘‘ proto-trachomatous ”’ stage 
which is indistinguishable from certain other forms of simple 
chronic conjunctivitis. From the experimental point of view we are 
also greatly handicapped in that no animal shows typical trachoma 
when inoculated with human trachoma. 

To establish unquestionably the specificity of trachoma, one 
must first be able to isolate from all cases of active trachoma a 
specific micro-organism of virus, which on inoculation into the 
human conjunctiva will reproduce an unmistakable trachoma and 
from which the same organism or virus must be obtainable. 

I have deliberately said human conjunctiva because of the 
immediately preceding statement. Numerous experiments have 





436 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


been performed on monkeys and on the higher apes, but in no case 
have the typical lesions as seen in the human conjunctiva been 
induced. When human trachomatous materials are inoculated into 
the animal conjunctiva various clinical changes have been 
observed. It is perhaps not necessary that exactly similar lesions 
should be reproducible, but until now, no one has been able to 
establish what, in animals, is the exact equivalent of human 
trachoma. Indeed, interpretations of positive inoculations in 
animals are particularly open to criticism. I*® have previously 
reported my findings in relation to spontaneous follicular disease 
in monkeys and recent experience has impressed upon me more 
than ever the fact that we can never arrive at any determinate 
conclusions so long as we confine our experiments to animals. 
We have shown, as have other workers, that monkeys may suffer 
from a folliculosis of the conjunctiva either spontaneous or induced 
and that this condition may at times bear a slight similarity 
to human trachoma. Recently I inoculated and re-inoculated 
two Macacus rhesus monkeys with scrapings from human 
trachoma; the first inoculation was negative in both instances but 
after the second inoculation both monkeys developed a condition 
which was in every clinical respect absolutely indistinguishable 
from a typical natural folliculosis. It would, however, greatly 
help us if material from animals such as these two and from 
animals suffering from the spontaneous condition could be trans- 
ferred to the human conjunctiva to note the result. Such experi- 
ments might greatly repay to scientific knowledge the sacrifice 
which suitable volunteers would be called upon to make. 

If then trachoma owes its origin to a specific cause does it belong 
to that group of diseases to the cause for which a filterable virus has 
been attributed? On the one hand, Pfeiffer and Kuhnt™ in 1908 
made repeated unsuccessful attempts to induce trachoma in human 
subjects with materials obtained by filtering emulsions of 
trachomatous tissues, and more recently Trapesontzewa" inoculated 
the eyes of blind volunteers and also her own eyes, but in all alike 
with negative results. The experiments in both instances, how- 
ever, lacked an important control inasmuch as the original materials 
and the residues after filtration were not tested for infectivity. 
Hess and Roemer (1910), however, repeated the experiments of 
Pfeiffer and Kuhnt, but in addition tested the residues, and they 
obtained positive results in animals with the residues and negative 
with the filtrates. They therefore concluded that the virus is not 
filterable. Such experiments are, however, not entirely conclusive. 
On the other hand, Nicolle, Cuénod and Blaizot” as a result of 
their experiments on chimpanzees and mag@ts concluded that the 
virus of trachoma is filterable. More recently, Cuénod and Nataf™ 
have suggested that the filterable factor of trachoma may possibly 
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live in symbiotic relationship with a non-filterable factor, the B. 
granulosis perhaps being the non-filterable factor. 

The mechanism of filtration, however, is not a simple one, for as 
Rivers has shown there are numerous ‘‘ factors which serve to 
influence the results of all filtration experiments.’’ It is possible 
that one or more of such factors may explain the radically oppo- 
site opinions which are at present held on the filterability of the 
trachoma virus. 

Intimately associated with this particular phase of the trachoma 
problem is the problem of “‘ cell-inclusions ’’ which may often be 
found in epithelial scrapings of trachomatous conjunctivae. 

When Prowazek and Halberstaedter first observed these 
peculiar bodies in the epithelial cells it was thought that the active 
virus of trachoma had been found. It was soon discovered, how- 
ever, that similar bodies were to be found in other diseases of a 
totally different kind. The difficulty was further complicated by 
the fact that Stargardt and Heymann’ found identical bodies in 
blennorrhoea of the new-born and in the cervical and urethral 
mucosa respectively of the parents of children with ophthalmia 
neonatorum. Hertzog” was led to the conclusion that trachoma is 
due to a strain of gonococcus which lives as an intra-epithelial 
parasite, but Lindner’ also found them in the urethra in non- 
gonorrhoeal cases. It is important to state here the theory pro- 
pounded by Lindner, who believes that the viruses of trachoma 
and inclusion blennorrhoea were originally the same, but the former 
by repeated passage from one conjunctiva to another has acquired 
the property of producing trachoma while the latter lives in the 
genital tract and produces, when transferred to the conjunctiva of 
the new-born, an inclusion blennorrhoea. 

Inclusion bodies have now been found in a large number of 
diseases both ophthalmic and otherwise, but Lindner, Aust’, 
Taboriski® and others still insist on the parasitic nature of these 
bodies in trachoma. 

The view that the inclusion bodies of Halberstaedter and 
Prowazek represent living parasites is, however, not supported by 
certain recent investigators. Bengston™, for instance, was able to 
induce in guinea-pigs forms corresponding in appearance to the 
so-called ‘‘ elementary bodies’? of Prowazek and the “ initial 
bodies ’’ of Lindner by inoculating the conjunctiva with certain 
Gram-negative rod-shaped organisms isolated from the conjunc- 
tivae of patients suffering from trachoma, and it is her belief that 
the ‘‘ elementary bodies ’’ and the “‘ initial bodies ’’ represent 
modifications of the organism originally introduced, the modifica- 
tions being brought about by the action of lytic substances in the 
conjunctival fluids and tissues. 

Gifford and Lazar” have further reported the production of 
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typical inclusion bodies in the conjunctiva of rabbits and guinea- 
pigs by inducing an artificial conjunctivitis with Bacillus pseudo- 
tuberculosis rodentium, nicotine and croton oil. They, therefore, 
feel that if inclusions can be produced by chemical irritants, they 
cannot be degenerated bacteria and conclude that they are of no 
importance in the aetiology and diagnosis of trachoma. Others 
again, von Szily*’, Solovieff** have considered the inclusions as 
probably only products of nuclear degeneration. 

It is probable, however, that many erroneous observations have 
been published in regard to inclusion bodies and, as Rivers" 
emphasizes, ‘‘ opinions regarding inclusions should only be made 
by men trained in the normal and pathological tissues.’’ Many 
controversial points have been raised in regard to the character and 
significance of inclusion bodies and although the belief in their 
aetiological relationship to trachoma had up till recently fallen 
largely into disrepute, one must not in the light of the most recent 
research put the subject on one side as being of no importance. 
To quote Rivers'* again ‘‘ Under properly controlled conditions 
the presence of inclusions, accepted as significant, will undoubtedly 
in the majority of instances be indicative of the presence of a virus 
in the immediate vicinity.” 

I have summarized the position with regard to ‘‘ cell inclusions ”’ 
and filterable viruses in rather more detail because the subject is at 
present assuming increasing importance. 

And now finally I must deal with the recent researches of 
Noguchi on the aetiology of trachoma and note especially the work 
which has been done since his original monograph was published. 


Bacterium granulosis (Noguchi) 


In May, 1926, Noguchi, at the invitation of Dr. F. I. Proctor, 
made a bacteriological study of five cases of trachoma taken from 
an Indian School in New Mexico. These five cases were minutely 
studied, using various cultural methods, and every kind of micro- 
organism which was isolated from the materials was tested on 
monkeys. A great variety of bacteria was found and all with the 
exception of one small Gram-negative bacillus, which he found in 
four of the five cases, failed to produce any changes in the conjunc- 
tiva of the experimental animals. The bacillus, to which he gave 
the name Bacterium granulosis was, however, pathogenic for 
monkeys and apes and produced in them a granular conjunctivitis 
closely resembling trachoma in man. Here it is of extreme interest 
to note that when Lindner later examined the original cases from 
whom the tissues had been taken, it was precisely the patient from 
whom Noguchi had been unable to isolate B. granulosis that 
Lindner declared to be free from trachoma. 
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Noguchi further succeeded in transferring to chimpanzees, 
baboons, and Macacus rhesus monkeys through four direct 
successive tissue passages the experimental granular conjunctivitis 
which he had first induced with pure cultures of B. granulosis; 
likewise he was able to isolate the same bacillus from the lesions 
induced in the animals. 

He also noted that when lesions were induced in one eye the 
infection spread spontaneously to the other eye. Pannus was, 
however, never seen but it is reported that scar formation was 
observed. 

Since the publication of Noguchi’s work there has been a 
tremendous revival of interest in the problem of trachoma and 
several workers have published confirmatory reports on Noguchi’s 
findings. In America, Finnoff and Thygeson* have isolated nine 
strains (from two Indians, two Japanese and six whites) ; Kendall?” 
one strain (from a white); Tilden and Tyler® six strains (all from 
Indians); Olitsky® three strains (all from whites) and all strains 
conform exactly to Noguchi’s original strains. 

In other parts of the world, reports of positive findings of B. 
granulosis have come from Addario” in Sicily, Stepanowa and 
Azarowa* in Ukraine, Weiss® of St. Louis (strain isolated in 
Tunis), Lumbroso* in Tunis, Bietti** in Italy and Lindner and 
Rieger® in Vienna, but there is some doubt as to whether these 
strains isolated in the Old World are exactly identical with 
B. granulosis or not. Until now there is no report of any of the 
above strains having been checked by the Rockefeller Institute, 
New York. Stepanowa, Azarowa and Lumbroso reported positive 
results from inoculations of their strains into monkeys. Bietti 
isolated two strains from 16 patients but reports that when these 
were tried on monkeys’ eyes and on his own eyes the results were 
negative. With regard to Lindner and Rieger they report that 
their two strains were isolated from cases of folliculosis (although 
Finnoff and Thygeson have failed to find B. granulosis in non- 
trachomatous diseases of the eye) but it would appear from the 
description of these strains that they correspond very closely if not 
exactly with B. granulosis. Animal inoculations with the two 
strains proved negative and so Lindner inoculated his own con- 
junctiva. Three weeks later a folliculosis appeared without 
inflammation and after 2} months the lesions had almost 
completely disappeared. 

Amongst those who have failed to find B. granulosis in 
trachomatous patients may be mentioned, Bengston® of the United 
States Public Health Service, Morax®” and Briickner®*, while yet 
others have been unable to produce any lesions in Macacus rhesus 
monkeys with cultures of the organism received from the 
Rockefeller Institute, New York. 
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From this it will be seen that the confirmatory evidence from 
countries other than America is not wholly reassuring. There are 
numerous difficulties associated with the isolation of B. granulosis 
and it is easy to isolate from the conjunctiva minute Gram-negative 
organisms, some of which bear a very striking similarity to 
Noguchi’s bacillus with which they may be quite easily confused. 
One has therefore to be very critical in the interpretation of one’s 
results. 


Recent Results of Cultivation Experiments 


In 1928 I* reported to the Ophthalmological Society of Egypt 
that an organism which appeared to correspond very closely with 
B. granulosis had been isolated from cases of Egyptian trachoma 
but further experimental work showed that it was probably only 
one of the small Gram-negative motile rods which may occasion- 
ally be isolated from the conjunctiva. The strain was lost before 
the true nature of the organism could be determined. Throughout 
the past year renewed attempts were made to isolate B. granulosis 
from further cases but without success. Dr. A. F. Abbassi who 
has also made repeated attempts to isolate the bacillus likewise 
failed. 

From November 1930 to January 1931, we were very glad to 
have working with us in the Memorial Ophthalmic Laboratory, 
Giza, Dr. Phillips Thygeson of Denver, Colorado, who in 
company with Dr. F. 1. Proctor had made a special visit to investi- 
gate Egyptian trachoma. During the two months of work, 16 
cases of definite active trachoma showing all the typical signs of 
the disease were very carefully investigated. The same cases were 
independently studied by Dr. Thygeson, Dr. Abbassi and myself, 
but not one of us succeeded in isolating a single strain of 
B. granulosis. 

The micro-organisms common in most conjunctival sacs 
were found, e.g., xerosis bacilli, diphtheroids, and staphylo- 
cocci in every case, sarcinoids, a few strains of streptococci and 
pneumococci, Koch-Weeks and Morax-Axenfeld bacilli and 
numerous strains of other Gram-negative bacilli. A few small and 
large Gram-positive rods were also encountered. It was the 
experience of each of us to find amongst the Gram-negative bacilli, 
to which special attention was paid, some very small forms which 
morphologically were indistinguishable from B. granulosis and 
were also actively motile. In certain respects the cultural 
characters of some were also very similar to those of B. granulosis 
and were only finally rejected on failing to agglutinate with rabbit 
immune serum. 

Afterwards, through the kindness of Dr. Thygeson, who left with 
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me some of the strains of suspicious Gram-negative bacilli which 
he himself had isolated, I was able to pool all the various strainsinto 
several groups and to inoculate Macacus rhesus monkeys therewith. 
Neither the strains isolated by myself nor by Dr. Thygeson gave 
rise to positive results in any of the monkeys even after three heavy 
inoculations on successive days. 

Therefore, although I believe we have followed closely the tech- 
nique recommended by Noguchi, our results have been entirely 
negative. 


Recent Results of Transmission Experiments with Bacterium 
granulosis and Infected Monkey Tissue 


(1) Transmission experiments with B. granulosis :—On several 
occasions, different strains of Bacterium granulosis have been very 
kindly sent to me by Dr. Simon Flexner, Director of the 
Rockefeller Institute and by Dr. Olitsky of the same Institute and 
these strains have always conformed to the morphological, stain- 
ing, cultural and biological reactions described by Noguchi. 

Up till the end of 1929, one Cercopithecus aethiops, three 
Macacus sinicus and two Macacus rhesus monkeys had been 
inoculated with the above strains, but the results after 4 to 5 months 
observation were entirely negative. Another Macacus rhesus 
monkey which died 16 days after sub-conjunctival inoculation 
showed no abnormal lesions. 

A new batch of Macacus rhesus monkeys was received from 
India early in 1930 and two separate attempts to induce granular 
lesions in three of them with fresh strains received from America 
failed to produce more than a slight temporary reaction. After 
each separate attempt the monkeys were observed for a period of 
3 to 4 months. 

Later in the year (working in conjunction with Dr. Phillips 
Thygeson) these three monkeys were again subjected to re-inocula- 
tion, two with fresh strains sent by Dr. Flexner and one with a strain 
brought to Egypt by Dr. Thygeson, but again the animals proved 
refractory. Other four monkeys (Macacus rhesus) were inoculated 
and re-inoculated several times by Dr. Thygeson with strains 
which he had brought from America but again with no reaction 
whatsoever. 

Thus after trying several different strains of B. granulosis we 
utterly failed to induce positive granular lesions in 13 monkeys. 

(2) Transmission experiments with infected monkey tissue :-— 
Were it not for the fact that Dr. Thygeson brought to Egypt two 
monkeys in which he had induced granular lesions in America 
we should have been unable to carry out tissue experiments. 
These monkeys on arrival did not show very marked lesions but 
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a small piece of the infected conjunctiva was transferred from one 
of them to a Macacus rhesus monkey. After 11 days the inoculated 
eye was a little congested but it was re-inoculated with fresh tissue. 
By the 28th day from the first inoculation, an unquestionably 
positive result had ensued with marked follicle formation and 
thickening of the conjunctiva which, however, always presented 
a glistening surface. 

On the 38th day, when re-examined the uninoculated eye still 
appearing healthy, secretion from the infected eye was trans- 
ferred to the sound eye; six days later this eye showed definite 
signs of involvement, and marked lesions quickly developed. 

From this monkey, tissue was transferred to one of the Macacus 
rhesus monkeys which had resisted three separate attempts to 
induce lesions with cultures of B. granulosis and in 10 days it was 
clear that the early stages of a positive result were well established. 
When examined on the 16th day there were well-marked lesions in 
both eyes, the infection having spread spontaneously to the 
uninoculated eye. 


























Infection of Monkeys by Contact 


From the time that this last monkey was inoculated with tissue 
it was caged with two other monkeys which had also resisted three 
separate attempts to induce lesions with pure cultures of 
B. granulosis, and after one month one of them had developed 
early lesions, first in the eye which had never been inoculated and 
then a week later in the other eye. After 2} months both eyes 
showed severe lesions. The other monkey, however, remained 
normal (i.e., after 2} months.) 

It is therefore clearly demonstrated that one can always obtain 
positive results in monkeys by tissue transfer, that infection may 
also be conveyed to monkeys by swabbing a healthy eye with 
secretions from an infected eye, and that infection may occur as 
a result of co-habitation. These experiments wholly confirm 
similar experiments by Tyler and Olitsky. 














Transmission Experiments with Human 
Trachomatous Materials 


In December, 1928, at the International Congress of Tropical 
Medicine and Hygiene held in Cairo, I reported among other cases 
the results of inoculating two Cercopithecus aethiops monkeys 
with human trachomatous materials. Both of these monkeys 
developed marked lesions which, however, later subsided into a 
condition which was indistinguishable from folliculosis in 
monkeys. (See coloured plates in the above report). 
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As the above experiments were performed on Macacus rhesus 
monkeys it was therefore desirable to compare in the same species 
the lesions produced by monkey tissues with those produced by 
human trachomatous tissue. 

Two Macacus rhesus monkeys were accordingly heavily 
inoculated twice with tissues from cases of trachoma in their most 
infective stages. Both animals developed lesions in the inoculated 
eyes only but the appearances were typically those of and 
absolutely indistinguishable from a mild case of spontaneous 
folliculosis. 


Transmission Experiments to the Human Conjunctiva 


It is obvious from the preceding experiments and on account of 
the possible fallacies in interpretation which may arise out of the 
fact that monkeys are susceptible to spontaneous and induced 
follicular lesions of simple character (folliculosis), that animal 
experiments are of limited value. During the past year several 
investigators (Weiss, Howard* and myself) working with recog- 
nized strains of B. granulosis, have made inoculations into the 
healthy conjunctivae of blind volunteers. Both Weiss and Howard 
have had negative results and one case of perfectly healed trachoma 
inoculated by myself also failed to develop lesions. In three other 
volunteers I have also had negative results. One of these was 
a patient suffering from an incurable disease who died three weeks 
after inoculation, but up to the time of death there were no signs of 
any pathological changes. The other two volunteers both proved 
entirely refractory to the first attempt to induce lesions, but a second 
attempt was made seven months later with a mixture of the most 
virulent strains with which Dr. Thygeson was able to supply me 
but which, however, had previously failed to produce the disease 
in monkeys. One patient (a man aged 38 years, free from trachoma 
but suffering from a mild catarrhal conjunctivitis from which no 
pathogenic organisms could be cultured), developed 18 days later 
an acute angry-looking conjunctivitis in the inoculated eye and 
later a similar condition in the uninoculated eye, but of less 
severity. The palpebral conjunctivae, upper and lower, became 
deeply congested and granular in appearance, the globe also 
showed slight circumcorneal congestion, but there was very little 
discharge. The inflammation lasted about a week and the eyes 
gradually returned to their previous condition leaving no trace of 
the B. granulosis infection. Secretion taken from this patient’s 
eye during the height of the inflammation, when inoculated into a 
monkey, failed to produce any pathological lesions. After three 
months the patient still remained well. 

The other patient, a girl aged 16 years, in whom it was difficult 
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to say if she had ever had trachoma or not, developed only very 
mild conjunctival congestion one month after inoculation and this 
quickly disappeared entirely. 

As monkey tissue transfers have always proved so successful J 
inoculated the last patient on two separate occasions (with an 
interval of one month) with tissue removed from a monkey show- 
ing well-marked lesions induced by a previous tissue transfer but 
on both occasions the results were completely negative. 

Addario”, however, has reported the production of a genuine 
trachoma in the human conjunctiva by infection with B. granu- 
losis, but no one has yet confirmed his result. 

in America, Dr. Richards and another person volunteered to 
submit to inoculation. In the former a severe granular conjuncti- 
vitis which closely simulated trachoma ensued, but cure was 
complete in a very short time with treatment. An acute conjuncti- 
vitis also resulted in the second volunteer, but the condition cleared 
up of its own accord after a few days. 


Interpretation of Animal and Human Experiments 


The question which now remains to be solved is ‘‘ What is the 
relationship of B. granulosis to human trachoma?’’ Attempts 
have chiefly been made to solve this by using the Macacus rhesus 
and the higher apes as the experimental animal. 

If the form of granular conjunctivitis which has been produced 
by Noguchi, Tilden, Tyler, Olitsky“, Finnoff, Thygeson and 
others is genuine trachoma then it is certain that there is a most 
intimate relationship between B. granulosis and human trachoma. 
But is it genuine trachoma? We are not sure what genuine 
trachoma looks like in monkeys and therefore it is impossible to 
answer this question conclusively. 

I have seen a large number of cases of spontaneous folliculosis in 
monkeys. I have seen an identical picture induced from 
perfectly simple measures and I| have also seen precisely the same 
picture induced after inoculation with human trachomatous tissues. 
If we were to argue on this basis alone we might be justified in 
saying that monkeys may suffer experimentally and spontaneously 
from genuine trachoma but the clinical course of the animal disease 
never follows that of the human disease. 

The lesions which are induced by tissue transfers from one 
infected monkey to another, in certain respects resemble the human 
disease, but the tarsus is seldom involved, pannus has never been 
observed, the conjunctiva although thickened and raised by sub- 
epithelial follicles always remains smooth and glistening, the 
lesions are very localized and have only very rarely led to definite 
scar formation, indeed the clinical picture is just one of a severe 





THE AETIOLOGY OF TRACHOMA 445 


folliculosis. It is also of interest to note here Lindner’s opinion# 
on the monkeys which he saw at the Rockefeller Institute. He 
says: ‘‘ There is no doubt in my mind whatsoever that Noguchi’s 
experimentally produced conditions have nothing in common with 
trachoma. It can scarcely be doubted that Noguchi has discovered 
not the cause of trachoma but one of the causes of félliculosis of the 
conjunctiva.” 

When the late Prof. Ernst Fuchs, however, was visiting 
America in 1930, he examined some of Noguchi’s monkeys and in 
his opinion they were suffering from ‘‘ undoubted trachoma.’’ 

But we believe that this problem will never be settled except as a 
result of human experiments. There have been several negative 
results up to date, while in others a simple acute reaction lasting 
only a short time and leading to none of the sequelae of trachoma 
has been the only result. Negative results following transfer of 
monkey tissue to the human eye are also of considerableimportance. 
It is quite possible, however, that B. granulosis may be only 
pathogenic for the human conjunctiva under certain conditions. 

The finding of B. granulosis has been the means of creating 
fresh and world-wide interest in the subject of trachoma. For the 
moment the evidence in favour of its being the cause of this serious 
disease is not convincing, but when we understand the conditions 
better it may yet prove to be the key that will serve to open the way 
not only to an accurate knowledge of the disease but also to a 


discovery of therapeutic measures which will enable us to rid and 
protect nations from its ravages. 
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THE OCULAR COMPLICATIONS OF 
ACNE ROSACEA 


BY 


J. H. DoGGART 
MOORFIELDS RESEARCH SCHOLAR 


I.—Abstract of the Literature 


Aetiology of Acne Rosacea.—The majority of sufferers from 
acne rosacea are women between the ages of 30 and 60 years. In 
many standard text-books the women are said to be five or more 
times as numerous as the men, but in Triebenstein’s series of 274 
patients, and in Rulison’s 135, one-third were males. Triebenstein 
has seen the disease in infants less than three years old, but it is 
certainly unusual for anyone to be affected before the age of 20. 
The causation is not definitely known, although many writers on 
this subject have agreed in suspecting tea, alcohol, and dysmen- 
orrhoea. Recent researches by Ryle and Barber showed that the 
average amount of gastric hydrochloric acid secreted by acne 
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rosacea patients was below normal. Brown confirmed these con- 
clusions. He found that the gastric juice of 50 sufferers from this 
disease contained a much lower average percentage of hydro- 
chloric acid than did control juice taken from 50 victims of various 
other skin diseases. Further confirmation was provided by 
Sequeira, Grintschar and Eastwood. The problem is, however, 
complicated by Brown’s own finding that some of the worst indi- 
vidual cases gave normal hydrochloric-acid-secretion figures. 
Rulison and Eastwood both considered that low blood-pressure 
plays its part in the production ‘of the disease. Eastwood also 
blames focal sepsis, and excessive ingestion of carbohydrates. In 
Piriés’ experience Jewesses are particularly susceptible. 

General Description of the Disease.—Acne rosacea begins with 
transient flushing of the face, recurring at variable intervals. The 
onset is so gradual that for many years there may, in the intervals 
between attacks, be no evidence to warrant a diagnosis. The inci- 
dence of the attacks may be seasonal. After repeated flushings the 
affected skin-vessels remain permanently dilated, so as to cause 
a hyperplasia of the sebaceous glands. This hyperplasia is mani- 
fested by the formation of papules, which occasionally suppurate. 
Sebaceous hyperplasia on the nose, together with proliferative 
changes in the dermal connective tissue of this region, frequently 
end in producing the condition known as rhinophyma, to which 
men are more liable than women. Since the condition of the skin 
of the face is attended by little or no pain, the evil effects of the 
disease are, in the absence of ocular complications, mainly cosmetic 
—a fact which may explain why the preponderance of female cases 
is less overwhelming than has sometimes been supposed. Ocular 
complications are absent in the great majority of cases. 

Ocular Complications.—Since the original observations of von 
Arlt in 1864, it has been known that the eyes are liable to be 
attacked in acne rosacea. von Arlt recorded cases of this disease 
associated with conjunctivitis and shallow, round ulcers of the 
cornea. He recognized that treatment of the skin condition was a 
means of improving the state of the eyes. Many other writers 
subsequently reported the. following ocular complications. (1) 
Blepharitis, (2) chalazion, (3) conjunctivitis, (4) episcleral nodules, 
(5) keratitis, and (6) iritis. 

Blepharitis, although common, is unimportant. It merely repre- 
sents an involvement of the skin of the eyelids in the process that 
has affected the skin of most other parts of the face. The super- 
ficial layers of the skin become desquamated, but there is none of 
that deep scarring which in some other varieties of blepharitis can 
lead to distortion of the tarsal plates, and irregularity in the growth 
of the eyelashes. Blepharitis in acne rosacea may remain for many 
years unaccompanied by any of the other ocular complications, but 
undoubtedly predisposes to chalazion. 
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Chalazion is a common complication in the experience of many 
observers. Peters, who is himself an ophthalmic surgeon and a 
sufferer from acne rosacea, reports that he recently developed 16 
small chalazia. 

Conjunctivitis caused by acne rosacea differs from most other 
varieties of conjunctivitis in the nature of the discharge, which 
nearly always remains watery, even in severe cases. The main 
features are photophobia and profuse lacrymation, together with an 
engorgement of the conjunctival vessels, especially of those that 
supply the interpalpebral portion of the ocular conjunctiva. 
Mucopurulent secretion, when it does occur, may reasonably be 
explained by the migration of staphylococci from the neighbouring 
skin. These organisms were often found by Whitfield in eyes 
affected by acne rosacea. In the case reported by Clark, a muco- 
purulent conjunctivitis, which had previously resisted treatment for 
several months,subsided as soon as the associated rhinophyma had 
been treated by electrical desiccation. 

Episcleral nodules or pseudo-phlyctenules are believed by Peters 
and others to be very characteristic of acne rosacea. They are 
usually situated within 5 mm. of the limbus, and are accompanied 
by conjunctivitis. Imre thinks this disease should be suspected 
whenever phlyctenule-like nodules arise on the eyes of an adult. 

Keratitis is chiefly confined to the corneal epithelium and the 
superficial layers of the substantia propria, where it produces 


greyish infiltrates and multiple ulcers. It shows a marked 
tendency to relapse, and is always accompanied by vascularization. 
The adventitious vessels are partly an extension of those which 
supply the ocular conjunctiva, and partly of new formation. The 


+B] 


characteristic ‘‘ looping ’’ of the vessels has been remarked upon 
by Weidler. Cicatrisation following ulcers may lead to localized 
thinning of the cornea, with the formation of facets, whose 
presence has been noted by Cruise, Holloway, Bailliart and Blutel. 
With each successive attack the infiltration insinuates itself further 
towards the axial portion of the cornea, so as to interfere with 
clear vision. Lacarrére described the typical horse-shoe or tongue- 
shape of the resulting opacities. In addition to these main 
infiltrates beginning at the periphery, numerous superficial grey 
dots, as figured by Butler, may be scattered at random over any 
part of the cornea. Duke-Elder has written of a case in which the 
contents of an interstitial abscess or corneal pustule had to be 
evacuated. 

Sometimes the corneal involvement is remarkably severe. Thus 
Capauner witnessed the development of complete opacity in the 
corneae of two of his patients. Blancke and Blatt have both 
described a corneal ulcer with elevated, undermined edges, 
reminiscent of Mooren’s ulcer. Keratectasia has been reported by 





OCULAR COMPLICATIONS OF ACNE ROSACEA 449 


Blatt and Weidler. Actual perforation of the cornea is another 
serious possibility exemplified by cases with adherent leucoma 
mentioned by Wicherkiewicz and Kuntz. 

Iritis is not per se a complication of acne rosacea, but can arise 
from severe corneal ulceration in this disease—as indeed it may 
follow most other varieties of corneal ulceration. In a case of 
Blancke’s, with bilateral iritis associated with bilateral ulceration 
of the cornea, one eye developed an hypopyon. 

Nobody has yet convincingly explained why ocular complica- 
tions arise in some cases of this disease. According to Bailliart 
and Blutel, they are especially to be feared whenever the face is 
severely affected, but Low’s observations led him to the contrary 
conclusion that most of the ocular cases exhibited only mild facial 
lesions. Lowenstein failed to find any organism in corneal frag- 
ments excised from patients with acne rosacea keratitis, but 
succeeded four times out of seven in affecting rabbit’s corneae by 
inoculation with such fragments. With one exception, fragments 
of affected skin gave negative results on similar inoculation. He 
attributes conjunctivitis and keratitis in the human subject to direct 
spread of the infection from the face by way of the eyelids. 
Although this would seem to be a reasonable explanation, it does 
not dispose of the difficulty that many cases of acne rosacea 
blepharitis remain for years without suffering any involvement of 
the conjunctiva and cornea. . 

Verhoeff regards the keratitis of acne rosacea as a form of neuro- 
pathic keratitis due to injurious efferent impulses passing from a 
diseased Gasserian ganglion. Furthermore, he offers the same 
interpretation of the facial lesions, which are also situated in the 
area supplied by the fifth cranial nerve. To this attractive hypo- 
thesis many objections might be made. From the ophthalmo- 
logical standpoint, one obvious barrier to its acceptance is the fact 
that the clinical appearances found in affected corneae differ 
profoundly from those which characterize ordinary neuropathic 
keratitis. 

von Szily made pathological investigations on pieces of cornea 
excised from cases of acne rosacea keratitis. He described folliculi- 
form accumulations of lymphocytes bordering central zones of 
epithelioid cells, and in late cases noticed the presence of giant 
cells of the foreign-body type. 


Treatment 


A. General.—von Arlt’s observation that the ocular complica- 
tions require treatment of the skin condition as well as the applica- 
tion of local eye remedies has been supported by many other 
workers. The following recognized methods of treatment, though 
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primarily directed to the improvement of the face, are regarded as 
incidental ways of altering the eye condition. 

(1) Applications to the face itself—The use of sulphur and 
calamine lotions is widely supported. Sequeira praises the results 
of X-ray treatment. Duke-Elder irradiates the face with ultra- 
violet light in order to increase the good effect of similar radiation 
applied to the eyes. 

(2) Drugs by the mouth, including arsenic (Verhoeff) and sali- 
cylates (Weidler). Dilute hydrochloric acid at meal times is 
recommended to counteract the hypochlorhydria, whose frequent 


association was mentioned above. Eastwood claims beneficial 


results from the use of this acid even in those who fail to show the 
customary deficiency on gastric analysis. It is interesting to recall 
the empirical use of this remedy by Stephenson many years before 
it was rationalized by the findings of Ryle and Barber. 

(3) Dietetic restrictions have always been popular. Total or 
partial abstinence from tea and alcohol are commonly advised. 
Eastwood recommends a low carbohydrate intake. Copious 
draughts of fluid before meals are said to be beneficial. 

B. Local.—The usual remedies given for the affected eyelids 
are zinc and ichthyol ointments ; for the conjunctiva, boracic lotion 
and powdered calomel ; for the cornea, atropine and dionine. Holo- 
caine is used for the keratitis by Verhoeff, Holloway, and Darier. 
Vérhoeff says the beneficial action of holocaine is the result of its 
paralytic effect on the sensory nerve-endings, through which 
medium he conceives of the disease as being conveyed to the cornea 
from a Gasserian lesion. Schirmer gave subconjunctival injec- 
tions of saline solution. Local applications of ultra-violet light, 
combined with general light-baths, are recommended by Duke- 
Elder. von Szily and Greeves claim success from X-ray treatment. 

Numerous operative measures have been employed, but have met 
with scanty support in this country. Goldsmith recorded the failure 
of his attempt to arrest corneal infiltration by the operation of 
peritomy. Excision and cauterization of recent conjunctival foci 
is advocated by von Szily. Bailliart and Blutel performed 
iridectomy. Verhoeff claims success for pericorneal neurotomy. 
Piriés excised a ring of conjunctiva, and filled the gap with a 
mucous membrane graft from the lip. Cauterization and curettage 
have been practised by several other continental surgeons. 


II.—Personal Observations 


Aetiology.—The clinical investigations here described were 
carried out mainly among ophthalmic out-patients at special and 
general hospitals, and to a less extent among out-patients attend- 
ing the skin department of a general hospital. Personal notes have 
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been written concerning the condition of 78 acne rosacea cases, 
most of whom have been re-examined at intervals over periods 
varying from six months to two years. In addition to my own 
observations, I have in many instances been able to gather 
information from past notes. Of the 78 patients, 65 (or 83°3 per 
cent.) were women; 13 (or 16°7 per cent.) were men. Their ages 
ranged from 28 to 67, but most of them were between 35 and 55 
years old. Sixty-one of them suffered from ocular complications, 
but it must be remembered that the great majority of the 78 were 
ophthalmic out-patients. Among 13 cases seen in a skin depart- 
ment none had ever suffered from ocular complications. 

Enquiries into the diet and general health of the patients did 
not lead to the discovery of any constant group of aetiological 
factors apart from those of age and sex noticed above. A history 
of indigestion was frequently absent. Many patients denied that 
they had ever over-indulged in tea, alcohol, or tobacco. Some 
had abstained from the use of these articles for several years past, 
in accordance with medical advice, but without the event of a 
permanent cure. Dysmenorrhoea was not common among the 
women, but several of them thought that pregnancy or menstrua- 
tion seemed either to induce or to exacerbate an attack. Two 
women definitely attributed the origin of the disease to domestic 
distress due in the one case to death and in the other to desertion 
of their respective husbands. It was claimed by one man— 
a commercial traveller—that his facial rash always subsided when 
he went away from home, but was wont to recur on resumption of 
normal relationship with his wife. The impression gained from my 
enquiries was that most of these people enjoyed fairly good 
general health. In this respect my experience differs from that 
of several authors, in whose writings the typical acne rosacea 
sufferer is represented as a chronic invalid. 

Ocular Complications.—As a rule the face was severely affected 


in those who displayed ocular complications, and the onset of a 


fresh attack of conjunctivitis or keratitis coincided with a return 
of the facial efflorescence. In two cases, however, the cornea was 
attacked in spite of exceedingly mild facial manifestations. One of 
them was, in fact, unaware of her skin trouble. With two excep- 
tions the ocular involvement was bilateral, but the beginning of 
the affection in the second eye was commonly delayed until months 
or years after the invasion of the first eye. The first signs of the 
disease on the face had usually preceded the eye trouble by a 
considerable interval—sometimes as long as ten years. 

Some degree of blepharitis with scaly desquamation was observed 
in all those that showed any ocular complications. In no case did 
the blepharitis result in any appreciable disability per se, although 
it may have rendered possible the extension of the disease from the 
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face to the eyeball. Eleven examples of chalazion, often multiple, 
occurred in the series, but presented no points of distinction from 
ordinary chalazia. 

Conjunctivitis was a prominent feature in all cases with keratitis, 
but seldom occurred in the absence of that complication. In a few 
cases I was able, on repeated examinations at short intervals, to 
observe corneal infiltration follow on conjunctivitis. Only once 
did I see a case of typical acne rosacea conjunctivitis endure for as 
long as a month without some involvement of the cornea becoming 
evident. Greyish-white nodules or pseudo-phlyctenules were seen 
on the ocular conjunctiva of eight eyes. Engorgement of the 
vessels of the ocular conjunctiva, especially in the interpalpebral 
region, was always a prominent feature. Photophobia and profuse 
lacrymation were invariably present. 

Thirty-eight of the patients had corneal lesions. The first indica- 
tion of a threatening keratitis is provided by the encroachment of 
superficial vessels from the ocular conjunctiva on to the periphery 
of the cornea around all or any portion of its circumference. After 
a varying interval one or more greyish-white infiltrates appear at 
some part of the corneal periphery. Superficial new vessels always 
accompany these infiltrates, and often form characteristic loops. 
They remain conspicuous even in the quiescent stages of the 
disease, so that a vigorous flow of circulating blood can always be 
demonstrated therein at any time after their development. This 
behaviour may be contrasted with the tendency to shrinkage 
shown in the quiescent stage by the new vessels which invade the 
cornea in some other diseases, e.g., trachoma and interstitial 
keratitis. The infiltrates affect the lower much more than the 
upper half of the cornea, and are situated chiefly in the superficial 
layers. With each’fresh outbreak of activity they tend to spread 
with their accompanying vessels, further towards the axial portion 
of the cornea. In many cases the epithelium overlying an infiltrate 
sloughs off, leaving an irritable ulcer. Twenty-six of these cases 
have on one or more occasions needed carbolization for an ulcer. 
All infiltrates result in some degree of corneal opacity. In corneae 
which have suffered numerous attacks the main opacity is 
frequently horse-shoe-shaped, or wedge-shaped with the apex 
directed to the corneal axis. Small depressed scars forming 
sharply localized corneal facets were noted in seven cases. 
Scattered greyish-white spots, separate from the main infiltration, 
were commonly observed in the epithelium or in the anterior layers 
of the substantia propria. In five of the more severe cases a small 
yellow interstitial abscess or corneal pustule occurred. The 
deeper layers of the substantia propria were seldom affected, but 
in three cases a few deep adventitious vessels were found therein. 
During the intervals between attacks the slit-lamp was employed to 
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demonstrate many of these features in greater detail. One very 
striking feature emphasized by the slit-lamp is the roughening of 
the cornea in the affected regions. The size and superficial situa- 
tion of the blood-vessels, together with the irregular scars that 
follow on ulcers and infiltration, give rise to a haphazard series of 
elevations and depressions revealed by the beam of light travelling 
across the corneal surface. 

Iritis accompanied ulceration of the cornea in eight cases, but 
presented no special features. 

Treatment.—Dogmatic assertions concerning the results of 
treatment in individual cases of this disease are to be avoided on 
account of several possible sources of fallacy. It is necessary to 
emphasize that the course of the disease is frequently irregular. 
Long spontaneous remissions may occur. Thus in one middle- 
aged woman, who had suffered from repeated severe corneal 
attacks at intervals of a few months, all manifestations ceased for a 
period of nearly two years, during which time she was having no 
treatment of any kind. Although a respite of such duration is 
rare, yet the possibility of it must be borne in mind, lest extrava- 
gant hopes be raised by the apparent success of a therapeutic 
measure in one isolated case. Good results have been claimed for 
different methods of treatment on inadequate evidence. No case, 
however neglected, remains in the acute stage for many months. 
Should a long remission happen to follow any attack treated in a 
special way, then that form of treatment is apt to receive the credit 
for what may well have been a coincidence. No method should be 
commended until it has benefited a considerable number of cases. 
Moreover, there is a distinct tendency on the part of acne rosacea 
to give a temporarily favourable response to a new method of 
attack. A change of treatment may work like a charm the first time 
it is tried. Later, when the patient has come to believe that at last 
a real cure has been found, another attack will obstinately resist 
the treatment which had promised so well. It would be safe to 
assume that many apparent cures in the literature were merely 
examples of momentary improvement. Finally, the individual 
patients show great variations from each other in the way that they 
respond to different therapeutic measures. The fact that one person 
has been greatly relieved by one method provides no guarantee 
that the same method will benefit another. 

Methods Used.—Chalazion was treated by the ordinary method 
of incision and curettage under local anaesthesia, and requires no 
further consideration. Blepharitis was never severe, and merely 
needed a mild ointment for application to the lid margins at night, 
Cases with conjunctivitis nearly always, as mentioned above, went 
on to develop a keratitis, so that this last-named complication is for 
present purposes the most important. Simple remedies were 
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always tried first. Irrigation with boracic or with normal saline 
lotion, atropine drops, and the use of dark glasses were usually 
prescribed, together with sulphur lotion for the skin of the face, 
and dilute hydrochloric acid to be taken by the mouth at meal 
times. These measures undoubtedly shortened the attacks in some 
cases, but in others were unavailing. When. they failed to produce 
much benefit, ultra-violet light was usually employed if the patient’s 
circumstances allowed her to make the frequent visits required for 
the application of this treatment. Fifteen cases of acne rosacea 
keratitis were treated with ultra-violet light. Nine of them derived 
much temporary benefit from it; three were slightly relieved; and 
three failed to respond favourably. The routine procedure was to 
give general light baths combined with local radiation of the face 
and cornea. Three cases of keratitis were treated by the applica- 
tion of X-rays to the cornea. This treatment appeared greatly 
to improve two of them, but the third was not appreciably 
benefited. Further observations on the results of X-ray treatment 
are needed before the value of this method can be correctly 
assessed, but the results are. certainly encouraging. It possesses 
the distinct advantage that the number of attendances required of 
the patient is smaller than that which obtains in ultra-violet 
treatment. 

The following short case histories are intended to show the 
variability in the clinical course of this disease, and the diversity 
of the results of treatment. 

Case I1.—H.S., a man aged 48 years, has had facial and ocular 
acne rosacea for over 20 years, especially during the spring and 
autumn. The disease readily responds to simple remedies when- 
ever a fresh attack arises. The corneal appearances are quite 
typical except for the presence of a few folds of Descemet’s 
membrane in the axial and inferior regions of the right cornea. 
His general health is fairly good, although he is of a neurasthenic 
nature. 

Case II.—E.P., a healthy woman aged 52 years, eye obstinately 
resistant to treatment. In 1926, the facial rash having been inter- 
mittently present for ten years, both eyes began to be red and 
watering at intervals. Bilateral corneal ulceration arose in 
January, 1928. For the next six months she underwent courses of 
ultra-violet treatment with encouraging immediate results, but 
suffered a relapse in September of the same year. In spite of 
further ultra-violet irradiation, combined with the customary 
simple methods of treatment, the ulceration has repeatedly 
recurred. The last ulcer arose in September, 1930. On seven 
occasions during the last three years it has been necessary to resort 
to carbolization. Both corneae present numerous vascularized 
opacities which have begun to encroach on the pupillary area. 
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Case III,—A. M., a woman aged 40 years, began to suffer from 
facial attacks in 1915, but has always enjoyed good general health. 
Since 1918 she has suffered from blepharitis. In 1925 right 
keratitis supervened, and led to attacks of corneal ulceration twice 
a year until she underwent a course of ultra-violet light early in 
1928. During the last three years the facial manifestations have 
been milder, and there has been no further ulceration of this 
cornea, whose lower half now shows numerous vascularized 
opacities with ill-defined margins. Peripheral vessels and scattered 
round grey dots are present in the upper half. The left cornea has 
so far remained free. 


Case IV.—A. H., a healthy woman aged 56 years, has had face 
trouble since 1927, especially in the summer. Two years ago the 
right eye began to suffer from keratitis. The left eye also became 
involved one year ago. In January, 1930, an obstinate deep nodule 
invaded the right cornea near the limbus. This eye also showed 
multiple corneal nebulae and superficial new vessels. Pigmented 
deposits adhering to the anterior lens capsule after atropinisation 
proved the co-existence of iritis. In the left eye were four limbal 
phiyctenules. After a short course of simple remedies, including 
dilute hydrochloric acid taken internally with her meals, she 
rapidly improved, only to relapse two months later. Thereupon, 
ultra-violet treatment was started. Relief was almost instantaneous, 
and when she last attended in January, 1931, there had been no 
further outbreak. 


Case V.—M. K.., a healthy woman aged 34 years, began to have 
facial attacks in 1924. At that time a chalazion appeared. The face 
always seemed worse between January and March. In 1927, both 
eyes became involved, and were irritable during most of the 
following year. Between October, 1928, and June, 1929, she under- 
went two courses of ultra-violet treatment with great benefit. 
Apart from the development of another chalazion in 1929, she has 
had no return of eye trouble. Both corneae show peripheral 
vascularization around their whole circumference. Numerous 
small superficial opacities lie scattered over the corneae, especially 
in their lower halves. 


Case VI.—F. K., a healthy woman aged 41 years, began to 
suffer with her eyes before the facial rash became evident. In 1926 
she began to complain of gritty sensations in the left eye. At that 
time there was an encroachment of superficial vessels on the left 
cornea, whose surface was noticeably roughened. Several attacks 
of slight ulceration supervened. From July, 1927, to March, 1929, 
she underwent ultra-violet light treatment at intervals, but this 
measure did not succeed in staving off the recurrences. Later, in 
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1929, a severe corneal ulcer of the left eye had to be carbolized, and 
a further course of ultra-violet light was begun. At this time the 
affection began to involve the fellow eye, in spite of rest at a 
convalescent home. During 1930 there were several further out- 
breaks in each eye. Multiple superficial vascularized scars can be 
seen in each cornea. In the axial region of the left cornea is a large 
opacity extending as deeply as the middle layers of the substantia 
propria, and impregnated with numerous minute crystals. 


Case VII.—E. A., a woman aged 56 years, exhibits the facial 
affection in a very mild form. She complains of flatulence, but is 
of a healthy appearance. Her left cornea became ulcerated in 
April, 1928. During the remainder of that year and in 1929 she 
sustained several other corneal invasions in each eye. Between 
January and May, 1930, she was given six local X-ray applica- 
tions, after which she noticed the disappearance of the unpleasant 
burning sensation which had previously been afflicting her eyes. 
Up to January, 1931, there has been no further relapse. 


Case VIII.—S. B., is a healthy man aged 39 years. The onset 
of the facial disease in 1925 coincided with the beginning of corneal 
involvement. For the next four years he suffered from repeated 
corneal ulcers, necessitating carbolization altogether five times in 
one or other eye. In May, 1929, a small abscess which arose near 
the axis of the left cornea had to be evacuated. Thereupon, X-ray 
treatment was instituted, but without any immediate success, 
because one month later he developed another corneal ulcer. Since 
the X-ray treatment there has been yet another relapse in each eye, 
but he has now remained quiescent for the last seven months. 
There are large, wedge-shaped, yascularized opacities in the 
infero-temporal quadrant of each cornea, but the typical upper 
peripheral vascularization is absent. In the neighbourhood of the 
opacities the corneae are markedly thinned. 

My thanks are due to Sir John Parsons, Mr. Foster Moore, 
Mr. R. A. Greeves, Mr. C. B. Goulden, and Mr. W. S. Duke- 
Elder for permission to refer in detail to the above patients under 
their care. 


Conclusions 


By reason of its capacity to produce keratitis in a small propor- 
tion of cases, acne rosacea may bring about serious disability. 
Keratitis in this disease causes repeated attacks of pain in the eyes, 
and endangers clear vision. It is exceedingly difficult to cure, and 
may be almost impossible to relieve. If one system of treatment 
fails, then others should be tried, in order to shorten the attacks 
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and to increase the intervals of quiescence. A permanent cure is not 
claimed in any single instance. Treatment by ultra-violet light or 
X-rays offers a chance of temporary improvement when simple 
remedies have produced no response. 
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OBSERVATIONS ON THE TREATMENT OF ORBITAL 
OSTEOMA, WITH REPORT OF A CASE 


BY 
NORMAN PATTERSON AND HUGH CAIRNS 


LONDON 


OsteEoma of the orbit has long been known to ophthalmic surgeons 
and rhinologists for its effects, as it slowly expands, upon the eye- 
ball and its nerves, and upon the ethmoidal sinuses. More recently 
this tumour has become of interest to neurological surgeons, for 
the experiences of Cushing! have shown that in the course of its 
expansion it may project through the floor of the anterior fossa and 
become adherent to and finally penetrate the dura. It may then 
give rise to such serious complications as cerebro-spinal rhinor- 
rhoea, intra-cerebral aerocele and meningitis; and in some cases, 
when the osteoma is small and does not produce much proptosis, 
one or more of these complications may initiate the illness. This 
fact has been responsible for the development of an intracranial 
method of operating on these tumours and the question now arises 





Fic. 1. 


Patient before operation, showing forward and lateral displacement of left eyeball. 
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as to whether this route of attack should supersede older 
methods. The following case is reported on account of its bearing 
on this problem. 


History.—R. No. 22418, 1930. Laura D., a single woman, aged 26 years, was 
admitted to the London Hospital on June 16, 1930, complaining of bulging of the 
left eyeball. She had only noticed this four months before admission, but her rela- 
tions said they had been aware of it for two or three years. The eye had gradually 
become more prominent so that it finally became uncomfortable, and one month before 
admission she found that she could not read with the left eye alone. There had been no 
double vision, no nasal discharge or epistaxis, and in other respects her health had 
been good. 


Examination.—The left eyeball was displaced forwards and outwards to a consider- 
able degree (Fig. 1.) The movements of the eyeball were quite unaffected, though 
there was an apparent defect of inward movement due to lateral displacement of the 
eyeball. Visual acuity was reduced in the left eye (uncorrected vision: right, 6/12; 
left, 6/36 partly) and there was moderate swelling of the left optic disc (2 dioptres), 
enlargement of the blind spot, and constriction of the upper field in the smaller isopters 
(Fig. 2a.) There was slight swelling and engorgement of the lids of the left eye. 
On firm backward pressure in the region of the left inner canthus a hard nodular 
mass could be felt. It was not movable and was only slightly tender. 


General physical and neurological examination revealed no other abnormality. 
X-rays (Fig. 3) showed a sharply defined ostéoma in the region of the inner wall of the 
left orbit. 











(a) Fic. 2. (b) 


Left visual field (a) before operation. (b) Twelve weeks after 
operation. 10/2000, 5/2000, 1/2000 white. 
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Fic. 3. 


Osteoma of orbit. (a) Lateral view. 


Comment.—This was clearly a case of orbital osteoma. 
Cushing’s experiences leave no doubt as to the potential dangers of 
a tumour of this type when one of its outlying nodules has pro- 
jected through the floor of the anterior fossa and attached itself to 
the dura. In our case, therefore, skiagrams were taken in several 
planes to determine whether there was any intracranial projection 
of the tumour,’ and we agreed that if this were found the tumour 
should be removed by the transfrontal route. The roof of the orbit 
appeared to be intact. 

Considerable controversy arose as to the best method of opera- 
tive approach, and no agreement was reached; nor, indeed, has 
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Fic. 3. 


Osteoma of orbit. (b) Antero-posterior view. 


any agreement been reached at the time of writing this paper. Our 
respective views are set out in the discussion that follows the 
conclusion of the case report. While we were considering the best 
method of treatment the patient was shown to a group of visiting 
neurological surgeons and they unanimously advised that the 
tumour should be attacked by the transfrontal route. 


Operation.—(N.P.) Removal of Osteoma by Naso-orbital Route. July 16, 1930. 
An incision was made along the inner half of the left eyebrow and down on to the left 
side of the nose as far as the level of the inner canthus. After the soft tissues had 
been reflected portions of the frontal process of the left superior maxilla, nasal and 
lacrymal bones were removed. Some of the anterior ethmoidal cells were opened and 
the anterior portion of the osteoma was exposed. The eyeball was now retracted out- 
wards and the periosteum was separated from the accessible part of the tumour, which 
was gently rocked in a lateral direction. It was thus loosened and soon its anterior 
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projection could be grasped by bone forceps, and slowly pulled forwards. Several 
mucoceles were encountered during this dissection. Finally, it was possible to tilt 
the osteoma out of its cavity. It was then seen that the tumour had been in contact 
with the roof of the orbit in one place where there were several small areas of erosion 
on an otherwise smooth surface. As soon as the tumour had been removed the eye- 
ball receded. The lateral wall of the left side of the nose was pierced and through 
drainage was effected by a tube passing from the incision, through the cavity of the 
tumour and out of the left nostril. The skin incision was then completely closed. 


Pathology.—S.D. 1645, 1930. The tumour (Fig. 4) measured 4°0 by 3°4 by 2°5 cms. 
Its outer surface was nodular. One part was covered by mucous membrane, 








Fig. 4. 


The tumour. In places it can be seen to be 
covered by mucoceles. 


measuring 2°0 by 1°0 cm., and 0°05 cm. thick, and on the membrane there were 
several pink and yellow gelatinous collections. On another part of the tumour there 
was a small fragment of shell-like bone, and accompanying the specimen was a larger 
fragment of similar bone (1°0 by 1:0 by 0:05 cms.) These fragments were evidently 
parts of the thinned orbital plate of the ethmoid. On section the tumour was found to 
be composed, for the most part, of dense yellow ivory bone, but in places it was 
slightly spongy and one area (1°5 by 0°6 cms.) in the centre consisted of spongy bone 
and pink marrow. 


Films and cultures of the mucus attached to the tumour failed to reveal 
any organisms. 


Subsequent Course.—Convalescence from operation was uninterrupted. The 
proptosis disappeared immediately the tumour was removed and did not recur. There 
was now some limitation of the movements of the left eyeball and the patient 
complained of double vision, especially on looking downwards and to the left. She 
was rather depressed about the appearance of her face, though, apart from a sinus 
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Fic. 5. 


Photograph of the patient 12 weeks after 
operation. 


at the inner angle of the orbit, the wound healed by first intention and was not very 
conspicuous (Fig. 5.) 

Twelve weeks after operation there was still slight weakness of upward and out- 
ward movement of the left eyeball with diplopia and slight enophthalmos and a 
convergent squint. The visual acuity of the left eye measured 6/60, and the upper 
visual field showed further ‘restriction in the small isopters. The blind spot, however, 
was smaller. (Fig. 2b.) At this time there was still a small area of granulation in 
the central part of the incision. The patient was last heard from six months after 
operation, but she refused to come up for further examination. 


Discussion 


Osteomata of the orbit are of importance as a cause of proptosis 
and they are a source of danger on account of the intracranial 
complications, which occur when the tumour destroys the floor of 
the anterior fossa of the skull and becomes adherent to the dura. In 
this particular case the main interest centres on the route by which 
the tumour should have been removed. The case as reported above 
shows what can be achieved by the orbital method of approach. 
We are still in disagreement as to the best method of attacking 
these tumours and, while the-ultimate solution of this diversity of 
opinion must await further experience we feel that it is desirable 
to set out the various reasons that have so far influenced each of us 
in our views. In these days of specialism osteoma of the orbit is a 
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lesion that may fall to the lot of the ophthalmologist, the aural 
surgeon or the neurological surgeon. It would, indeed, be regret- 
table if, contrary to the best interests of the patient, treatment were 
conditioned by the specialistic bias of any one concerned. It is, 
therefore, all the more important that the treatment of this lesion 
should be made the subject of frank discussion. 


(I) In favour of the orbital approach (N.P.) 


I would suggest the best method of approach in tumours which 
from X-ray study appear not to have penetrated the floor of the 
anterior fossa to be the one adopted in this case and described 
above. Sufficient bone must be removed to allow of free exposure 
and subsequent delivery of the tumour. Before operation it would 
probably be possible to ascertain the more important relationships 
of the tumour and to gauge its size. It would be an easy matter to 
obtain more room for delivery by removing a large part of the 
nasal bone, the nasal septum, and if necessary, a portion of the 
floor of the frontal sinus. I should not anticipate any special diffi- 
culty in removing the bony mass by this method, and it would not 
entail opening the cranial cavity or interfering with the olfactory 
nerves or their meningeal coverings. There would be no external 
deformity, and the scar would scarcely be noticeable. It seems to 
me that there is a potential source of danger in the transfrontal 
route in the event of subsequent sinus suppuration, especially 
ethmoiditis with polypoid formations. 


(II) In favour of the transfrontal approach (H.C.) 


The transfrontal approach consists in turning back on the 
temporal muscle an osteoplastic flap that corresponds approxi- 
mately to one side of the forehead. The frontal lobe, protected by 
unopened dura, is then raised so as to expose the roof of the orbit. 
This is a method in common use for exposure of the suprasellar 
region but I have adopted the modification of my former chief, 
Mr. H. S. Souttar’, which consists of reflecting a coronal skin flap 
forward over the forehead and then fashioning the usual unilateral 
flap of bone and turning it outwards on the temporal muscle. With 
this modification the transfrontal operation is easier to perform, the 
incision is wholly inside the hair line (Fig. 6), and there is 
probably less danger of post-operative extra-dural haematoma than 
when the classical skin incision is employed. 

When X-rays show that an orbital osteoma has an intracranial 
extension there can be no question but that the transfrontal is the 
correct method of approach. Only by this route is it possible to 











TREATMENT OF ORBITAL OSTEOMA 465 


deal adequately with tears or holes in the dura covering the intra- 
cranial extension of tumour, and so to prevent cerebro-spinal rhinor- 
rhoea and meningitis. The method employed is to close such 
holes by grafts of fascia lata, or by interrupted silk sutures. In 
the case now under discussion we were for some time in doubt as to 
whether the tumour had an intracranial projection and several 
stereoscopic radiograms, taken in different positions, were 





Fia. 6. 


Showing the scar of the coronal scalp incision used in 
right transfrontal exploration for pituitary adenoma. 
The scar is entirely inside the hair line. 


necessary before we finally concluded, and as it transpired 
correctly, that the tumour still lay entirely within the orbit. It is 
not unlikely that cases will be encountered in which it is impossible 
to be certain from radiographic examination whether the tumour 
has actually penetrated the roof of the orbit or not. In such cases, 
I believe that the correct method of approach is by the transfrontal 
route. 

When the osteoma is limited to the orbit the indications for the 
transfrontal method of approach are no longer imperative. They 
are concerned rather with the effect of operation upon the corres- 
ponding eye-ball and its nerves, and with the cosmetic result. The 
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cosmetic advantages of an incision within the hair line have already 
been considered. Which method of approach will best avoid injury 
or stretching of the optic and oculomotor nerves, and undue 
pressure on the eyeball? It is clear that no fixed rule can be formu- 
lated, for, though prone to arise at or near the fronto-ethmoidal 
suture, osteomata of the orbit will doubtless vary in position and, 
consequently, in their accessibility by various routes. Each case 
must be considered separately after careful radiographic study. 
But in the case now under discussion I think that the transfrontal 
route would have been the better method: by removal of part of 
the roof of the orbit a large exposure of the upper surface of the 
tumour could have been obtained and the tumour could then have 
been removed under direct vision, with less likelihood of tension 
and traction on the nerves of the orbit. That damage was done to 
these nerves by the operation actually carried out is evident from 
the facts that after operation the visual acuity did not improve, the 
visual field was slightly more restricted than it had been before, 
and the patient developed double vision. 

The only other case within my experience was one operated on 
by Dr. Cushing (1, Case 4) while I was his Assistant Resident 
Surgeon. In that case the tumour was removed by the transfrontal 
route. After operation there was. occasional diplopia for a few 
days but vision of the affected eye, which was 10/100 before opera- 
tion, was 20/20 when the patiefit left hospital 18 days after 
operation. é 

I do not believe that there would be any more danger of intra- 
cranial infection in an operation by the transfrontal route than in 
operation by the orbital route. In the transfrontal method the 
approach to the tumour is through the inner half of the roof of the 
orbit. It is not necessary to strip the dura from the cribriform plate 
and everyone who has tried to carry out this manoeuvre on the 
cadaver will agree that, owing to the firmness with which it- is 
attached, it would be very difficult to detach the dura from the 
cribriform plate inadvertently while stripping it for exposure of the 
roof of the orbit. The accurate studies of Logan Turner and 
Reynolds? have clearly shown the danger of opening the perineural 
sheaths of the olfactory nerves in the presence of chronic sepsis of 
the ethmoidal sinuses, but it is equally clear that the transfrontal 
route does not impose any greater danger of this happening than 
does the orbital route. Provided the dura is preserved intact the 
mere opening of the skull does not increase the likelihood of intra- 
dural sepsis. 

After the transfrontal operation for pituitary and juxta-pituitary 
tumours, sense of smell is almost invariably impaired on the side of 
operation. This is not due to injury of the olfactory nerves them- 
selves, but to pressure and tension on the olfactory tract and it 
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occurs after the dura has been opened, during retraction of the 
frontal lobe in order to gain free access to the sella turcica. In the 
transfrontal operation for orbital osteoma where the dura is not 
opened there would be no likelihood of injury to the olfactory bulb. 
In the case of orbital osteoma mentioned above smell was found to 
be normal after operation by the transfrontal route even though in 
that case the dura was of necessity opened for removal of the intra- 
cranial projection of the osteoma. 

It is clear that decision on the problems of orbital osteoma which 
we have presented must await further experience. We would urge, 
however, that in cases of this nature all relevant methods of treat- 
ment should receive a careful trial. It is indeed regretable that any 
disease, such as this, should lie, through divisions and specializa- 
tion of modern medicine, on the border line of three specialities. 
The only way to correct this state of affairs is to achieve the closest 
co-operation and to make combined studies of the type that we have 
attempted in this case. 
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EMBOLISM OF THE ARTERIA CENTRALIS 
RETINAE 


BY 
Dr. NASR FARID BEY 


CAIRO 


In August, 1930, I published in The British Journal of Ophthal- 
mology (Vol. XIV, p. 402) an article on Spasm of the Central 
Artery. I have had the opportunity since of studying a case of 
embolism of the same artery. The purpose of this second 
communication is to compare the symptomatology of these two 
affections. 

The most striking symptom of embolism of the central artery is 
sudden and complete blindness* of the eye in which the occlusion 
has occurred. If one examines such an eye immediately after the 
accident, one finds all the signs of a complete anaemia of the retina. 





*Fuchs.—French Edition of 1906, p. 536. 
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According to Abadie, embolism of the central artery is much 
less frequent than its spasmodic occlusion. The latter, due to a 
sclerosis of the artery, being always more or less gradual, the 
blindness appears periodically in the form of transitory attacks, 
whilst the blindness due to embolism is absolute and mostly definite. 
Further, it is comprehensible that, in embolism, the degeneration 
of the vessels is more pronounced than in spasm, as long as the 
latter is only intermittent. For the same reason the reaction of the 
pupil to light is, in embolism, absolutely lost, as a sign of the 
interruption of the reflex to direct light. 

My observation, April 5, 1930.—A. B., a man aged 60 years: 
no history of previous diseases; no syphilis; urine, normal. 

Right eye.— + 60 D. sph.c + 0% D. cyl. 90° =6/9. 

Sclerosis of the lens, but fundus is normal. 

Left eye.—Sclerosis of the lens, but absolute blindness, without 
any direct light-reaction. Fundus examination shows all signs of 
complete anaemia of the retina. 

Another oculist performed paracentesis of the left (blind) eye, 
and prescribed iodine-—naturally without any result. 

On April 18, I saw the patient again and examined him 
thoroughly in the laboratory of the Ophthalmic Hospital in 


LEFT EYE. 
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Ghizeh : the arteries of the fundus were like fine threads, and they 
seemed to be interrupted, especially on the temporal side. 

On May 28, the patient showed increase of the blood-pressure, 
up to 260 mm. Hg. Treatment: Iodine, laxatives; milk and fruit 
diet. 

In June the blood-pressure dropped to 210, but I found 10 per 
cent. albumin in the urine, with hyaline casts. Urea in the blood— 
13 mgm. only. The Wassermann reaction remained negative, even 
after-one injection of neo-salvarsan. 

Till to-day, the state of the eye is unchanged; a further careful 
examination with Gullstrand’s ophthalmoscope showed nothing 
new. 

In the beginning of November, 1930, the heart conditions were, 
according to Prof. Schrumpf Pierron, the following : Severe, still 
active aortitis with slight enlargement of the left heart and high 
blood-pressure (140/220). The embolus was very probably due to 
a parietal thrombosis of:the atheromatous aorta. No peripheral 
arteriosclerosis. 

Conclusion :—Case of embolic occlusion of the central artery, 
with sudden blindness. Naturally there was no success as a result of 
any treatment, whilst in spasmodic occlusion due to progressive 
sclerosis of the artery, there is often a chance of recovery by aid of 
early and energetic treatment. 








ANNOTATION 


“Following up” 


Under the heading of ‘‘ Wasted effort in the Clinics ’’ we find 
the following depressing statement in the American Journal of 
Ophthalmology for May 1931. ‘* Forty cases of corneal ulcer 
(ordinary abrasions not being included), 16 cases of interstitial 
keratitis, 33 cases of phlyctenular keratoconjunctivitis, 21 cases of 
iritis, 54 cases of disease of the choroid and retina, six cases of 
papillitis, two cases of papilloedema, 26 cases of optic atrophy, 
and 12 cases of glaucoma made but a single visit each.’”? One 
wonders whether similar figures would be found in English Out- 
patient Departments. One’s impression is that they would not, 
but it is an investigation that might well be worth while carrying 
out, and the result might easily be surprising. One obvious 
fallacy would have to be borne in mind, however, namely, that out- 
patients frequently transfer themselves from one hospital to 
another, particularly when they have been given unpalatable 
advice, such as removal of an eye for a suspected malignant 
growth. The writer has seen many cases in his clinic who have 
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already been seen at another hospital, and doubtless many of his 
patients have similarly passed on to other hospitals so that the 
actual results may not be so bad as indicated by the figures quoted 
above. The only way to obtain reliable statistics would be to have 
an efficient ‘‘ follow up’’ system whereby a patient who was 
affected with a serious eye condition and had made only one visit 
to a hospital would be seen at his home by a suitable person, in 
order to find out whether efficient treatment had been obtained. 
Whether the average British out-patient would submit to such an 
inquisition is a matter of doubt, but the adoption of a scheme like 
this would probably mean a considerable saving of unnecessary 
pain and suffering. The statistics obtained would also give the 
surgeons of ophthalmic hospitals an idea of the value of their work. 








COUNCIL OF BRITISH OPHTHALMOLOGISTS 


Report of Sub-Committee on the Certification of 
Blind Persons 


THE Committee is of the opinion that : 


1. Except in certain localities certification of the blind is done 
in a haphazard manner, and there is a lack of uniformity both in 
the method of certification and in the nomenclature of 
the diseases certified as the causes of blindness; in addi- 
tion to this a large number of the applicants require very careful 
examination and consideration before a decision can be given. 


2. A complete and uniform record of the blind population of 
the United Kingdom, compiled on a reliable basis, is most 
desirable, and would be an important step in aiding preventive 
medicine to reduce the numbers of the blind. 


3. Reports from Liverpool, Glasgow and elsewhere show that 
in the present complete absence of system considerable numbers of 
persons are certified as blind and thereby are placed in a position 
to draw pensions and other advantages from public and charitable 
funds, who are not entitled to such benefits, while others of the 
blind population never come under observation at all. Any 
Statistics which may at present exist are therefore quite misleading. 


4. A system under which the entire blind population comes 


under review needs to be established, and steps should be taken to 
ensure that it be of universal application. 


5. The system of clinics which has now been working for two 
years in Glasgow has proved its efficiency and meets with the warm 
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approval of the Committee, and on some such basis similar clinics 
should be established in all large centres of population. 


6. The system adopted should also be available for use in 
isolated areas by ophthalmic surgeons recognized for the purpose 
of certification. Such surgeons should have power to refer doubt- 
ful cases to the nearest clinic. 


7. The determination of the suitability of children of school 
age for special forms of education and of applicants for technical 
training under the Blind Persons Act, should be a function of the 
surgeons working the system. 


8. Certificates of blindness, except such as are granted by 
ophthalmic surgeons working the system, should not be accepted 
by public authorities or by charitable agencies. 


9. If such a scheme as is contemplated above can be adopted, 
the causes of blindness will be duly ascertained and recorded on a 
uniform basis for the whole Kingdom, and statistics of the most 
varied character will be available in a way unequalled by any other 
nation. 








ABSTRACTS 
MISCELLANEOUS 


(1) Bailliart, P.—Retinal arterial pressure in raised cerebral 
and spinal pressure (La pression artérielle rétinienne dans 
I'hypertension céphalorachidienne). Ann. d’Ocul., Vol. 
CLXVI, p. 271, 1929. 


(1) Bailliart states that papillary stasis (oedema) is present in 
certain forms of general arterial hypertension, in some affections 
of the orbit, optic nerve and eyeball, and in myelitis though this 
is not always accompanied by increased intracranial pressure. He 
agrees that stasis of the papilla is a sign of increased intracranial 
pressure except when found without headache or without increased 
pressure of the spinal fluid. He quotes Oppenheim and Bollack 
who found in 100 cases of papillary stasis 90 of cerebral tumour, 
and Kampherstein who found 134 cases of cerebral tumour in 200 
cases of papillary stasis. On the other hand, Guillain and 
Lagrange reported the absence of papillary stasis in 46 per cent. of 
cerebral tumours, and it is true that some such tumours give no 
indication of increased intracranial pressure. 

In 1928, Bailliart reported his findings of retinal arterial 
pressure: diastolic 30 to 35 mm. of mercury, and systolic 70 mm. 
mercury. Claud, Lamarche and Dubar gave diastolic 35 to 40 mm. 
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mercury and systolic 75 to 80 mm. mercury, but the explanation 
of this inconsistency given by Bailliart is that the apparatus of the 
other workers gives an exaggerated reading. Recently, Berens, 
H. C. Smith and Cornwell gave the normal diastolic as 32°2 and 
the systolic 68°2 and 67°4 for the right and left eye respectively. 
On examining these figures, one notes that the retinal arterial 
pressure is to the humeral as 57 is to 100 (systolic) and 42 to 100 
(diastolic.) In 1923, Bailliart calculated this ratio as 54 : 100, 
and 45 : 100. 

In the normal, the diastolic retinal pressure never exceeds 50 
per cent. of the humeral diastolic. If it does exceed this figure, 
increased intracranial pressure is indicated. 

Two series of cases of 13 and 26 respectively of increased intra- 
cranial pressure are referred to in which there was no papilloedema, 
but in all of them excepting two the retinal diastolic pressure was 
raised. Berens, Smith and Cornwell state that if the retinal 
diastolic pressure is 10 to 15 mm. above half the humeral pressure, 
there is a raised intracranial pressure. A negative result is con- 
sidered to be of equal importance; that is to say, a retinal arterial 
diastolic pressure that is not raised indicates the absence of 
increased intracranial pressure. The administration of amyl 
nitrite, by producing general vasodilatation, causes a rise of spinal 
and retinal arterial pressure. Actions are reversed by oxygen 
inhalation which produces cerebral vasoconstriction. There is no 
parallelism in the degree of rise of retinal arterial pressure and 
intracranial pressure. In reduction of the intracranial pressure by 
lumbar puncture, it should be noted that generally a fall in retinal 
arterial pressure results but that occasionally a rise takes place, or 
a remarkable variability in rise and fall during several hours. 

The practical utility of measuring the retinal arterial pressure 
lies in the indication it gives of rise or fall of intracranial pressure 
without the necessity for incurring the risk of repeated lumbar 
puncture. In addition, the readings of pressure by lumbar 
puncture and manometer are sometimes low owing to failure of the 
communications between the fluid in the subarachnoid spaces of 
the brain and the spinal fluid. 

A peculiar and at present unexplained relationship between 
retinal arterial tension and papilloedema has frequently been 
reported. Although the arterial pressure may be raised and indi- 
cate increased intracranial pressure, this arterial pressure usually 
falls at the onset of papilloedema. In the absence of definite 
papilloedema the possibility of increased intracranial pressure 
cannot be denied except when it is found that there is no increase 
in retinal arterial pressure. In the latter case it is almost certain 
that the intracranial pressure is not raised. Conversely, if the 
retinal arterial pressure is raised it can be said that there is every 
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probability of a rise in intracranial pressure (1) provided that the 
retinal diastolic arterial pressure is quite definitely higher (say 10 
mm.) than half the brachial diastolic, (2) if there is no optic 
atrophy, (8) if there is no general arterial hypertension. It is 
considered no exaggeration to regard the sign of increased retinal 
arterial pressure as indicating increased intracranial pressure in 
fully 80 per cent of cases. 

As to technique, Bailliart considers that no difference results 
in taking readings with the patient seated or reclining. He quotes 
American oculists as stating that the reclining position raises the 
arterial pressure by 5 or 6mm. He prefers the sitting position in 
all cases. The retinal arterial tension should be measured for each 
eye, for occasionally it is markedly higher on the same side as the 
tumour. Readings should also be repeated, especially at the first 
attempt on any individual patient, for excitement may produce a 


marked temporary rise. 
HuMPuHREY NEAME. 


(2) Granit, R., Hohenthal, T., and Uoti, A. (Helsingfors and 
Pennsylvania).—On the latency of negative after-images in 
relation to brightness of stimulus. Acta Ophthal., Vol. VIII, 
p- 137, 1930. 

(2) In an earlier investigation Creed and Granit working with 
white circular discs of 22’ of visual angle as the stimulus, measured 
the latent period of the negative after-images following 30 seconds 
fixation of the white disc. They found that the latent period was 
longest at the middle of the fovea and that on passing out towards 
the periphery it shortened on a hyperbolic curve to a point at about 
2° from the fixation point. Then followed a sudden lengthening 
of the latency, forming a ‘‘ hump ”’ at about 2° 30’ from the fixa- 
tion point. Beyond this, passing towards the periphery gradual 
shortening occurred. 

Granit, Hohenthal and Uoti report a series of experiments 
undertaken to elucidate more fully these findings. By varying 
the illumination of their test objects they found that with weak 
intensities the latency shortened rapidly towards the edge of the 
fovea and then less rapidly to a point situated about 50° out in the 
periphery. In the middle of the fovea no after-image can be 
elicited with very weak stimuli. With strong stimuli the latent 
period of the after-images increases, the increase being more 
marked in the periphery than in the centre (2 to 3 times as against 
13 times); the ‘‘Shump ”’ appears in the curve between 1° 30/ and 
2°, The lengthening of the latent period is accounted for by 
assuming a similarly increasing duration of the immediate posi- 
tive after-effects of excitation; the much greater effect on the 
periphery is explained on the basis of experiments which show 
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that with strong stimuli the summative power of the periphery 
increases so as to overcompensate for its lack of sensitivity as 
compared to the centre; the ‘‘ hump ’’ is assumed to be due to 
interaction in the synoptic connections between the two types of 
receptors. 

The authors also show that dark-adaptation influences neither 
the latency of the after-images, nor the size and localization of the 
ce hump.”’ 

ARNOLD SoRsBY. 


(3) Fry, W. E. (Philadelphia).—Variations in the intraneural 
course of the central vein of the retina. Arch. of Ophthal., 
August, 1930. 


(3) Fry has examined the course of the central retinal vessels 
by histological methods in 36 optic nerves, with the following 
results :—(i) In 42 per cent. the artery and vein pass through the 
centre of the nerve and at a variable distance behind the lamina, 
make a right-angled turn to gain the periphery of the nerve; (ii) in 
58 per cent. the artery and vein pass to the periphery of the nerve 
in directions at right angles to each other; (iii) the vein usually 
reaches the periphery first, but whichever does so, the artery is 
always the first to cross the intervaginal space; (iv) there is a slight 
narrowing of the calibre of the vessels as they pass through the 
lamina cribrosa but no indication of any definite cunstriction ; 
(v) at the point of exit from the nerve there are not only a number 
of acute angles, as many as four or five in the case of the vein, but 
at places, the lumen of the vein appears to be compressed. The 
latter observation is not surprising since the nerves came from 
patients who died of brain tumours. 

F. A. W -N. 


(4) Gudjonsson, Sk V. (Copenhagen).—Xerophthalmia in rats 
and periocular reaction. Acta Ophthal., Vol. VIII, p. 184, 
1930. 


(4) Gudjénsson reviews the literature on this subject and 
draws attention to the periocular reaction seen in vitamin A 
deficiency. This reaction consists of falling out of the hair over a 
fairly broad zone around the lids. The denuded surface becomes 
red and moist. Attention is also drawn to the appearance of 
proptosis of the eyes after feeding with vitamin A animals who 
had first been deprived of it. (The author calls the condition 
buphthalmos, but there is no evidence in the text that it is any- 
thing more than proptosis.) The article consists mainly of a 
series of annotated photographs—“ not touched up or made up 
in any way whatsoever; that would be practising the art of 
photography and not science.”’ 

ARNOLD Sorssy. 
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(5) Safar, Karl (Vienna).—Lens opacities, retinal changes and 
late hypopyon-iritis caused by purely electro-dynamic action 
of lightning. (Ueber Augenschadigung (Linsentriibung, 
Netzhautschadigung und Hypopyoniritis als Spdatfolge, 
hervorgerufen durch reine electro-dynamische Wirkung des 
Blitzschlages). Zeitschr. f. Augenheilk., Vol. LXXII, p. 1, 
1930. 

(5) Safar reports a case of eye injuries caused by lightning 
striking an electric lamp and affecting a 16-year old girl who was 
near the lamp; the mother of the patient was in the same room but 
further away and escaped injury. The shock appears to have been a 
purely electric one, injury by light being excluded, for the lamp 
was broken and there was no flash of light; injury through heat is 
also excluded, for there were not the least signs of any burn. The 
patient is said to have been unconscious for three hours, and on 
recovery vision was found to be greatly reduced; there was also 
swelling of the lids. Fine changes in the cornea were shown up by 
the slit-lamp, on examination four weeks later. Lens changes 
were also seen mainly at the anterior and posterior capsule. 
Marked fundus changes resembling commotio retinae in the 
central area and choroido-retinitis peripherally, were present. In 
these manifestations there was no great departure from described 
conditions, but a point of interest was the appearance of 
hypopyon-iritis one week later still. This occurred in the right 
eye, the pupil of which was hardly responsive to homatropine and 
feebly responsive to atropine at the time of the first examination, 
when no cause for this behaviour could be established. Under 
treatment this complication rapidly cleared up. 

Safar holds that this case illustrates that the injuries caused by 
electricity are not due to light or heat but to electricity itself. In _ 
the development of late hypopyon-iritis and the earlier observed 
modification in the pupil reaction, Safar sees clinical support for 
the experimental observation of Kiribuchi that the injuries 
produced by electricity find their origin in changes produced in 
the blood supply of the uveal tract (venous hyperaemia), retinal 
and lens changes being secondary features. 

ARNOLD Sorssy. 


(6) Schmelzer, H. (Erlangen).—The value of the erythrocyte- 
sedimentation rate in ophthalmology. (Ueber die Bedeu- 
tung der Blutk6rperchen -Senkungs - geschwindigkeit fiir 
die Augenheilkunde). Zeitschr. f. Augenheilk., Vol. LXX, 
p. 148, 1930. 


(6) Fahraéns demonstrated in 1917 that the red corpuscles of 
citrated blood sink more rapidly in tuberculosis and in malignant 
disease than they do normally owing to the ‘‘ suspension 
stability ’’ of the blood cells becoming low. The test is, however, 
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not specific, for in pregnancy sedimentation is also rapid, as it is 
indeed in any condition where there is breaking down of tissues. 
The reaction apparently depends on the amount of fibrinogen 
and globulin in the plasma, a reduction in the suspension stability 
being brought about whenever the plasma content of fibrinogen 
and globulin is high. 

Schmelzer has investigated the erythrocyte sedimentation 
rate in 800 eye cases and concludes that the value of the test in 
ophthalmology is more in the direction of prognosis than differ- 
ential diagnosis. In glaucoma, the erythrocyte-sedimentation rate 
was found to be normal, any deviation being explained by 
associated general conditions (such as old tuberculosis). The 
findings were likewise negative in cataract. On the other hand 
the majority of cases of interstitial keratitis of syphilitic origin 
gave a moderately or greatly increased rate. The ‘* rheumatic 
affections ”’ (iritis, scleritis) were also associated with a high rate, 
which, however, returned to normal as the condition regressed. 
The ‘‘ tuberculous and scrofulous ’’ diseases gave but indefinite 
results, only a few cases giving an increased rate of sedimentation, 
and this rate returned to normal with improvement of the condi- 
tion. A high rate was seen in herpes of the cornea and in 
serpiginous ulceration; return to normal also occurring with 
improvement. In acute dacryocystitis, in orbital cellulitis and 
particularly in panophthalmitis the rate is high. Melanotic 
sarcoma of the iris and also the majority of cases of affections of 
the choroid and optic nerve gave negative results. 

Schmelzer believes that changes in the erythrocyte-sedimentation 
rate have a definite value in the prognosis of any particular case, 
though the author does not go as far as another observer 
(Franceschetti) who regards the variations of the sedimentation 
rate as significant as are the variations in bodily temperature 
during the course of a general disturbance. 

ARNOLD SorsBy. 








BOOK NOTICES 


Les Femmes et le Progrés des Sciences Médicales. Dr. MELINA 
LIPINSKA. Pp. 8 and 231, with preface by M. Albert Thomas, 
Directeur du B.I.T., Geneva. Paris: Masson et Cie., 120, 
Boulevard Saint-Germain. 1930. 


This history of the part played by women in the progress of 
medicine represents an extraordinary amount of historical research, 
going back to the earliest times of history and coming down to the 
end of the Great War. When one considers the difficulties under 
which Dr. Lipinska has done her-work—she is completely blind 
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herself—one cannot sufficiently admire the energy which has led 
her to deal in such an extremely interesting manner with the great 
accumulation of material which is set forth in this work. In no 
way, however, does she “lose sight of the wood for the trees,” and 
it is not a mere series of isolated facts that Dr. Lipinska has given, 
but a fascinating account of the part played by women throughout 
the ages in the development of medical science. 


Revista Medico-Chirugicala din Iasi. Vol. XLII, No. 2, March, 
April, 1931. Price, 35 lei. 

This fasciculus of the Medico-Chirurgical Review of Jassy, 
Roumania, is dedicated to the Professor of Ophthalmology, Dr. 
Elena Puscariu, and contains her portrait as a frontispiece. The 
ophthalmic clinic at Jassy has been in existence for 10 years, under 
the control of Professor Puscariu, and the present fasciculus contains 
11 papers and a short appreciation of the Professor. A convenient 
synopsis of the papers is given in the French language for the 
benefit of those who cannot read Roumanian. 

Printing and paper are excellent and the whole forms a notable 
tribute to the work and organizing ability of the Professor of 
Ophthalmology. 


Die mikroskopische Anatomie des Ciliarkérpers, der Aderhaut 
und des Glaskorpers. By Hans LAUBER. Pp. 161. 
(Handbuch der gesamten Augenheilkunde. Zweite Auflage 
1. Teil, 1. Band, 2. Abt., Kapitel III 2 [493 und 494 
Lieferung]). Berlin: JuliusSpringer. 1931. Price, R.M. 21. 


Lauber’s monograph of 161 pages on the anatomy of the ciliary 
body, choroid and vitreous is a subsection of one of the 13 chapters 
on ocular anatomy and physiology in the German system of 
ophthalmology. That it is comprehensive and exhaustive goes 
without saying, and the 13 pages of closely-printed references 
testify to the care with which the author has sifted his material. 
As is usual in these encyclopaedic productions, a personal note is 
not often struck, though the present volume clearly bears the mark 
of the author’s individuality. Throughout the book stress is laid 
on the changes with age that can be observed in the different 
structures. The ciliary muscle in particular seems to undergo 
marked changes; the equatorial part of the muscle is absent at 
birth. During childhood the interstitial connective tissue increases: 
in amount, and later on sclerosing changes occur. The old view 
that the ciliary muscle is atrophied in myopia is definitely dismissed. 
The illustrations of the ciliary processes are strongly suggestive of a 
relief-map of the Alps. 

All the anatomical facts are presumably present in this volume 
and the author is to be congratulated on the way he has marshalled 
them. His treatise does not deal with the anatomy of the dead- 
house but with that of the living organ. 
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IT is with much regret that we learn, on going 


to press, of the death of Mr. Richardson Cross. 
A full notice will appear in our next number. 


* Death 


* * * * 
WE are pleased to see that Mr. Bishop Harman 
Honour has been elected an honorary member of the 
International Association for the Prevention of 
Blindness, as a recognition of his initiation of the myope classes for’ 
children in the Metropolitan area in 1908. 








FUTURE ARRANGEMENTS 


1931 
October 6.—Midland Ophthalmological Society, at Birmingham. 
December 1.—Midland Ophthalmological Society, at Birmingham. 








CONTEMPORARY OPHTHALMIC LITERATURE 


American Journal of Ophthalmology. May, 1937. 

BEDELL. Angiomatosis retinae. 

FERRER. Diffuse hyperostosis of the splenoid with great enlargement of the 
anterior clinoid processes. Ocular manifestation. 

CHANCE, Monochromatic vision. 

KECKICH. Large retention cyst of the eyelid. 

KUHN. Angioma of the nerve head. 

BROWN. Gonin’s cautery puncture for detached retina. 

CUSHMAN. Pathogenesis of tuberculous ocular manifestations. 

LEMOINE. Ocular tuberculosis. 


June, 1937. 
LANCASTER. Operation to shorten a rectus muscle with buried sutures 
BuRCH and GRANT. Some considerations of muscle surgery, with special reference 
to the tucking method. 
SMITH. The estimation of the total refractive error without a cycloplegic. 
WOLFE. The Barraquer cataract operation. 
SILvA. Onchocercosis in Mexico. 
WIENER. The use of epinephrin in progressive myopia. 
SALIT. Etiology and chemical nature of cataractous lenses. 


Archives of Ophthalmology. May, 1937. 

OTTO BaRKAN, HANS BARKAN, RANDEL and SMITH. Squint: its physiopathology 
and surgical treatment. 

GOLDSTEIN and WEXLER. Niemann-Pick’s disease with cherry-red spots in ‘the 
macula. Ocular pathology. 

FERREE, RAND and Harpy. Refraction for the peripheral field of vision. 

ZuBAK: Electrocoagulation of pterygia. 

DUANE. Binocular vision and projection. 

KIRBY. Senile cataract. The use of parathyroid extract. 

CowAaN AND McANDREWsS. Retinal detachment. A method of accurately 
localizing tears. 

ABRAHAM. Heterophorias. 1. A new test for vertical phorias, with observations 
on patients with presumably negative histories. 

DELANEY. Sympathetic ophthalmia associated with perforation or rupture of 
eyeball 

ELLETT. : Retinal detachment. A review of some recent literature. 

Key. Transplantation of the human cornea. 





CONTEMPORARY OPHTHALMIC LITERATURE 


Archives d’Ophtalmologie. May, 1937. 


WEEKERS. Change; in the tonus of the eye, resulting from the experimental 
injection of various substances into the orbit. 

BICHELONNE. Astigmatism in oblique vision through correcting lenses. 

ALEXIADES Primary sarcoma of the caruncle and semi-lunar fold. 

KELLER. Conjunctivitis in Indo-China. 

CoprpEz. A new purview of the ophthalmological applications of medical 
diathermy. 

BETYREMIEUX. Non-perforating pericorneal sclerectomy- 


June, 1937. 


CopPEz. Pseudo von Graefe sign (Fuchs’ sign). 

NORDMANN. Concerning certain forms of circular cataract. 

VEIL and DOLLFus. Treatment of retinal detachment by Gonin’s thermo-cautery 
puncture. 

ROLLET. Optic atrophy due to compression of the thorax. 

BisTIs. A case of myxoma of the orbit. 


Revue d’Oto-Neuro-Ophtalmologie. April, 1937. 


PORTMANN. The cochlear and vestibular manifestations of lethargic encephalitis. 
RISER and MERIEL. Neurological sequelae of lethargic encephalitis. 


May, 19317. 


RIsER and MERIEL. Neurological sequela of lethargic encephalitis (concluded). 
TEULIERES and BEAUVIEUX. Late ocular manifestations of lethargic encephalitis. 


Klinische Monatsblatter fir Augenheilkunde. May, 1937. 


Junius. Exudative retinitis with vascular changes. 

VOGELS. Vortex formed dystrophy of the cornea. 

ELSCHNIG. Retinal detachment in association with detachment of the choroid. 

PALLARES. Tuberculous inflammation of the neurofibrils of the retina (Jensen's 
choroido-retinitis-juxta-papillaris). 

MICHAIL. Lens opacities produced by direct contusion. 

RUBERT. Intracapsular extraction of senile cataract in keratoconus. 

PROCKSCH. The safest way of executing intra-ocular operations with an infected 
conjunctival sac. 

GOMEz-MARQUEZz. Collated experiences of 517 operations for dacryocysto- 
rhinostomy. 

FLEISCHER. Schiotz’s X tonometer (with convex plug). 

HAMBURGER. How the troublesome qualities are removed from histamine 
(aminoglaucosan). 

ApiIn. Further observations on the usefulness of Rossler’s cobalt lamp in 
estimation of refraction. 

WACHENDORFF. Blood sedimentation reactions in eye diseases. 

FRIEDE. Tinted ring-shaped contact glasses in albinism. 

LIEBERMANN. Remarks on a communication by Rabinowitsch about trachoma 
operations. ; 

GERNET. Remarks on Rabinowitsch’s article on new operations for relief of the 
complications of trachoma. 

MALKIN. The possibility of discovering new methods of treating trachoma. 


Zeitschrift fur Augenheilkunde. June, 1937. 


PETERS. The theory of trachoma, first and last. 

JAHNKE. The question of serum therapy in pneumococcal diseases of the eye. 

LAUBER. The advantage of an intensive source of light in ophthalmoscopic 
examinations. 

A low voltage lamp for ophthalmoscopy with red free light and for other 

ophthalmological purposes. 

Guist. A new method of enucleation. 

SUCHTING. Deposits in the vitreous from fundus infection. 

CayaL. Morphology of the neuroglia in the optic nerve and retina as i by 
the methods of the Spanish school. 
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Annali di Ottalmologia e Clinica Oculistica. March, 1937. 


An interesting debate (continuation). 

ScoTTi. Alterations in the lens produced by ultra violet light. 

Cucco. Plastic surgery of the face. 

TRETTENERO. Report on traumatism as pathogenic of sarcoma of the orbit. 
MUREDDU. Angiospasm of the retina. 


April, 1931. 
An interesting debate (continuation). 
SANNA. Contribution to the mechanism of weakening of the posterior pole in 
myopia of high degree. 
D'Amico. Palpebral swelling in the Orient. 
COLAJANNI. New apparatus for estimation of colour sense. 


Bollettino d’Oculistica. May, 1937. 

GUALDI. Researches on the pesition, form, dimensions and physiology of the 
palpebral lacrymal gland, in the healthy and in the diseased eye. 

PaNico. Estimation of corneal curvature by rays from a base line. 

GALLENGA. Actinic keratitis. 

BARLETTA. Glioma of the retina with fragments of ‘neoplastic tissue in the 
anterior chamber. 

SALA. Xanthomatosis bulbi. 


Lettura Oftalmologica. March, 1937. 


NEUSCHULER. The status of ocular X-ray therapy. 
GARAU. Omnadina in eye diseases. 
MONTANELLI. Lesions of the eye in vaccinia. 


April, 1937. 
PAPAGNO. Specific stomosinotherapy in gonococcal conjunctivitis and urethritis. 
Bavacco. Methylene blue inthe cure of catarrhal dacryo-cystitis. 
MONTANELLI. A case of “‘cilia incarnata totalis.’’ 


Revista Oto-Neuro-Oftalmologica. March-April, 1931. 


MELANOWSKI. Mucocele of the orbit. 

DEL Duca. Primary tuberculosis of the lacrymal sac. 
NEUSCHULER. Symptoms prevalently ocular or due to sinusitis. 
BETTIN. Vasomotor reactions of the vestibular apparatus. 


Archivos de Oftalmologia Hispano-Americanos. June, 1931. 
VALERO. Diagnosis between paralysis and spasm of the extra-ocular muscles by 
studying the diplopia. 
BALDOMERO CASTRESANA, ANGEL CASTRESANA and GUINEA. Insulin in the 
apparatus of vision. 
ARRUGA. The use of the hook in cataract extraction. 
PoyaLeEs. Elschnig’s operation. 


Boletin de Informacion Oftalmologica. 


LLANOS. Dacryocystorhinostomy. 

NATALE. Disinsertion of the retina. 

DAMEL. In defence of therapeutic liberty for the ophthalmic surgeon. 
SORIANO. Progress of ophthalmology in the last two years. 


Revista de Ophthalmologia. 7937. 


GOMES. Two lectures. 

AGUIAR. Ocular disturbances of hypophyseal origin. 

BELForT. Present state of the aetiology of trachoma. 

FoNSECA. Oculo-palpebral sporotrichosis. 

REZENDE and CAMpos. Localisation of intra-ocular foreign bodies. 





